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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

, l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word. which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a solid state camera and its 
manufacture method, and relates to the small solid state camera especially formed using 
semiconductor image sensors, such as a surveillance camera, a camera for medical use, and a camera 
for mount, and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, this kind of image pick-up equipment outputs the 
image inputted through the optical system of a lens etc. as an electrical signal. And with the 
miniaturization of this image pick-up equipment, and high-performance-izing, a camera is also 
miniaturized, it is used in every direction, and the commercial scene as an input unit of an image is 
extended. 

[0004] The image pick-up equipment using the conventional semiconductor image sensor formed in 
a case or the structure components, such as LSI in which a lens, a semiconductor image sensor, its 
drive circuit, a digital disposal circuit, etc, were carried, respectively, and has combined these. The 
mounting structure by such combination was formed by carrying each element on the printed circuit 
board on a plate conventionally. 

[0005] Then, in order to achieve the further miniaturization of equipment, as shown in drawing 6 , 
these people consisted of rectangle base-like leg 101 A and drum section 101B formed on it as a 
mounting member, and have proposed the solid printed. circuit board 101 made of resin which 
formed opening 101C in the boundary section of this leg 101 A and drum section 101B (JP,2001- 
245186, A). And while forming the printed-circuit pattern 122 in the rear-face side of leg 101A of 
this solid printed circuit board 101, a lens 102 is inserted in the inner circumference of drum section 
101B, and the semiconductor image sensor 104 and the chip (108) are arranged on opening 101C 
centering on that optical axis 117 at a light filter 103 and the bottom. And through the terminal 
pattern 122 arranged in this leg 101 A as a cross section was shown in drawing 7 , solder paste 114 is. 
used for the Maine substrate 113 of various devices, such as a cellular phone and a personal 
computer, and it connects with it. And many, chip 119 grades, such as a digital disposal circuit (DSP) 
which processes the output signal of a solid state image sensor and resistance, and a capacitor, are 
formed in this Maine substrate 1 13, and connection between each part articles is attained by 
connecting with the Maine substrate 113 through the ball terminal train (BGA) 121 at the flexible 
circuit board (FPC) 120. Although drawin g 8 is the important section explanatory drawing, the 
semiconductor image sensor 104 is connected to the terminal pattern 105 formed in leg 101 A 
through the bump 106 formed in the surface, and connection with the solid printed circuit board 101 
is made by carrying out the closure by closure resin 107. The same sign was given to the same part. 
[Q006] Since many components and these interconnect were required, there was a problem that there 
were many connection places and equipment was enlarged on the occasion of mounting of 
components, so that clearly also from this drawing. Moreover, there was also a problem that 
mounting took great time amount. 

[0007] moreover, as shown in drawing 9 (a) thru/or (c), after casting the solid printed circuit board 
101 on the occasion of mounting ( drawing 9 (a)), it equips with a solid state image sensor 104 
( drawing 9 (b)) T and equips with a light filter 103 after this — ** ( drawing 9 (c)) — the method of 
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penetration opening Ynight be plugged up, It is characterized by providing the circuit board you were 
made. to close in one in said structure so that it may connect with said solid state image sensor and 
may be made to arrange between a portion equipped with said solid state image sensor, and a portion 
equipped with said trarislucency member. 

[0019] According to this configuration, using thickness of an optical space between a portion by 
which solid state image sensor wearing is carried out, and a portion by which translucency member 
wearing is earned out, it is enclosed (in periphery section), and the small circuit board of heat 
deformation becomes possible [ aiming at sharp reduction of external components ], and a 
miniaturization of equipment of it. is attained. Moreover, since the circuit board is the structure and . 
really cast, heat deformation of the structure at the time of wearing of a solid state image sensor is 
reduced shaiply, and a faulty connection is reduced sharply. 

[0020] Desirably, said circuit board is a multilayer-interconnection substrate which has a conductor 
pattern the part was made to expose by said'portion^by which solid state image sensor wearing is 
carried out, and it is characterized by carrying out direct continuation of said solid state image sensor 
to said conductor pattern of said circuit board by face down. 

[0021] According to this configuration, external connection is reduced and miniaturization thin 
shape-ization is attained by face down. 

[0022] said circuit board contains desirably a digital disposal circuit which processes an output 
signal of said solid state image sensor — the feature — smoothly . 

[0023] Since the circuit board contains a digital disposal circuit, while according to this 
configuration external becomes unnecessary and can achieve a miniaturization, a digital disposal 
circuit approaches a solid state image sensor, and is formed, and while the processing time is 
reduced, it becomes possible to aim at reduction of a noise. 

[0024] Moreover, said digital disposal circuit is desirably characterized by being the chip connected 
to the 1st surface which is a translucency substrate wearing side of said circuit board. 
[0025] According to this configuration, since a digital disposal circuit is carried as a chip on a 
multilayer-interconnection substrate, while being able to achieve a miniaturization, a digital disposal 
Gircuit approaches a solid state image sensor, and is formed, and while the processing time is 
reduced, it becomes possible to aim at reduction of a noise. 

[0026] Moreover, desirably, said circuit board consists of ring-like objects possessing penetration 
opening so that it may have the portion which projects in said penetration opening and by which 
translucency member wearing is carried out including a part of field equivalent to said penetration 
opening, and it is characterized by said translucency member being made to fix by said portion of 
said circuit board by which translucency member wearing is carried out. 

[0027] According to this configuration, since it is equipped with a translucency member on the 
circuit board with little heat deformation, heat deformation is controlled more. 
[0028] Moreover, said circuit board is desirably characterized by consisting of multilayer- 
interconnection substrates, and for a conductor pattern being made to expose by said solid state 
image sensor loading side side, and carrying out direct continuation of said solid state image sensor 
to said conductor pattern. 

[0029] According to this configuration, connection becomes it is easy and possible [ attaining a thin 
shape-ized miniaturization more ]. 

[0030] Desirably, said structure has the leg the wiring section is made to form, and a tubed drum 
section prepared on said leg, and it is characterized by forming said penetration opening between 
said drum sections and said legs. 

[0031] According to this configuration, . although structure of the whole equipment can be especially 
made detailed, there is a problem of being easy to produce a faulty connection, according to 
deformation for a connection by heat deformation. However, according to this invention, after really 
equipping with the circuit board with a small and coefficient of thermal expansion and heat 
deformation smaller than insulating resin by molding, it can equip with a solid state image sensor, 
heat deformation of the structure which consists of insulating resin can be controlled, and the 
certainty of connection of a solid state image sensor can be raised. 

[0O32] Desirably, it is characterized by connecting said multilayer-interconnection substrate to a 
conductor pattern formed in. said a part of leg surface electrically. 
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becomes hot environments also at the time of use, there is a problem of deformation arising and 
being easy to produce a faulty connection in a connection of a solid state image sensor and the 
structure (solid printed circuit board). However, according to this configuration, rather than 
insulating resin, a coefficient of thermal expansion can control heat deformation of the structure 
which consists of insulating resin by the small circuit board with little heat deformation, and the 
certainty of connection of a solid state image sensor can be raised. 
[0048] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
details, referring to a drawing. 

[0049] Important section explanatory drawing of the solid state camera of the gestalt of operation of . 
the 1st of gestalt this invention of the 1st operation is shown in drawing 1 and drawing 2 . It is 
characterized by this solid state camera coming to close the multilayer-interconnection substrate 2 
which is the circuit board formed considering the sharply small ceramic substrate 20 as the base 
compared with the resin with which a coefficient of thermal expansion constitutes the structure in the 
structure 1 which consisted of insulating poly phthalamide resin with the digital-disposal-circuit chip 
DSP 22 formed in the 1st field of the multilayer-interconnection substrate 21 on the occasion of 
molding of the structure 1 for carrying a solid state image sensor. And this structure 1 possessed . 
penetration opening 1C, and it has equipped the 2nd field of the multilayer-interconnection substrate 

2 with the solid state image sensor 4 by the face down while it equips a way with the plate which 
constitutes a light filter 3 among the digital-disposal-circuit chips DSP 22 of the 1st field of the 
multilayer-interconnection substrate 2 so that this penetration opening 1C may be faced. A light filter 

3 consists of Xtal refraction boards, and is being fixed to the structure 1 in the periphery section 
through adhesives here. 

[0050] Namely, while this solid state camera consists of insulating poly phthalamide resin, consists 
of rectangle base-like leg 1A and drum section IB formed on it and having penetration opening 1C 
in the boundary section of this leg 1 A and drum section IB The structure 1 which comes to provide 
the wiring section which can project a part of edge of the method of inside to this penetration 
opening 1C, is closed to it, has near [ where a light filter 3 is equipped with the multilayer- 
interconnection substrate 2 which has penetration opening ] the portion, and contains the terminal 
pattern 5 in a part of leg 1A surface, While connecting with this wiring section, this penetration 
opening 1C is equipped and it comes to provide the solid state image sensor 4 electrically connected 
to this terminal pattern 5 through the beer hall 27. 

[0051] And between the copper circuit patterns of each class interconnects again through the beer 
hall 23 which this multilayer-interconnection substrate 2 comes to form the multilayers of the copper 
circuit pattern 21 and the polyimide resin film 24 in the 1st field (surface) and 2nd field (rear face) of 
a ceramic substrate 20, and was formed in polyimide resin 24. Moreover, on this multilayer- 
interconnection substrate, elements, such as a thin film capacitor 25 and a thin film resistor 26, are 
also formed. 

[0052] Next, the manufacture method of this solid state camera is explained. First, as shown in 
drawing 3 (a), after forming a copper thin film to the 1st field (surface) and 2nd field (rear face) of a 
ceramic substrate 20, carrying out patterning with phot lithography and carrying out membrane 
formation formation of the circuit pattern 21, the polyimide resin film 24 is applied, a beer hall 23 is 
formed, and the multilayer-interconnection substrate 2 which has the pattern of a repeat request for 
the production process of forming a copper thin film, carrying out patterning with phot lithography 
and forming a circuit pattern 21 is formed further. In addition, a laminating is earned out, a thin film 
capacitor is formed, or a resistor thin film is arranged between circuit patterns so that a resistor thin 
film may be pinched between circuit patterns in this pattern formation production process, a thin film 
resistor is formed. or a chip is connected further if needed. 

[0053] As furthermore shown in drawing 3 (b), direct continuation of the digital-disposal-circuit chip 
DSP 22 is carried out to bump 21S formed in the circuit pattern 21 on this surface of a substrate. 
[0054] Thus, as it equips with the formed multilayer-interconnection substrate 2 in mordmg metal 
mold and is shown in drawin g 3 (c) By cooling, after injecting poly phthalamide resin in the cavity 
formed in this molding metal mold, and making it harden It consists of rectangle base-like leg 1 A 
and drum section IB formed on it, and the structure 1 made of poly phthalamide resin which comes 
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to have penetration opening 1C is formed in the boundary section of this leg 1 A and drum section 
IB. 

[0055] The light filter 3 which, on the other hand, vapor-deposits the dielectric thin film of the 
multilayer structure which has a desired refractive index on the surface of a quartz plate, and consists 
of a dielectric interference filter is formed. And as shown in drawin gj. (d), a light filter 3 is stuck on 
the 1st field of the multilayer-interconnection substrate 2 exposed so that penetration openin* 1C 
may be faced from the structure 1. 

[0056] And the wiring section containing the terminal pattern 5 formed in the rear-face side of lea 
1 A of thin film processes, such as a plating process or the sputtering method, is formed in the ~ 
predetermined field of this structure. 

[0057] Then, as shown in drawing^ (e), a solid state image sensor (chip) 4 is carried in one field of 
the penetration opening of the structure 1. The bump 6 is formed in the connection electrode of a 
solid state image sensor 4 here, and thermocompression bonding connects with the end of the 
terminal pattern formed in leg.lA of the structure 1. And a resin seal is performed and the surface of 
a solid state image sensor 4 is covered with the resin seal object 7. 

[0058] The solid state camera which covered the lens 8 with the electric shielding case 9 finally 
connected to the structure 1 with adhesive resin 10, and was shown in drawin g 1 and drawin* 2 is 
formed. °~ 

[0059] | Thus, in the formed solid state camera, since the multilayer-interconnection substrate carrying 
a thin film resistor, a thin film capacitor, etc. is closed in the structure which consists of insulating 
resin while carrying chips, such as DSP, it is very small, and manufacture is easy and has become 
what has high reliability. 

• [0060] Moreover, since this multilayer-interconnection substrate with a small coefficient of thermal 
expansion acts as a holddown member compared with the structure since it is supported with the 
multilayer-interconnection substrate by which the closure was carried out to the interior and the 
structure which consists of insulating resin on the occasion of mounting of a solid state image sensor 
controls heat deformation of the structure, it can raise the certainty of connection of a solid state 
image sensor. 

[0061] Moreover, mounting of circumference passive circuit elements, such as a digital disposal 
circuit, becomes unnecessary, and since it is arranged using the optical space formed between a li-ht 
filter and a solid state image sensor as the so-called hybrid IC, the large miniaturization of equipment 
is attained. Moreover, since the mounting production process itself becomes unnecessary a 
mounting man day is reduced sharply and its workability improves. 

[0062] In addition, although this structure is obtained by injection molding, since this poly 
phthalamide resin has straight chain-like molecular binding structure, it is small in the direction of 
molecular binding, and the coefficient of thermal expansion has that anisotropy of being large if 
perpendicular. Then, with the gestalt of this 1st operation, the ring-like multilayer-interconnection 
substrate was closed so that penetration opening might be surrounded, but even if it closes two 
multilayer-interconnection substrates in parallel in the location which faces penetration opening in 
the direction parallel to the injection direction of thermoplastics, and carries out phase opposite it 
becomes possible to control the elongation of a direction perpendicular to the direction of molecular 
binding. 

[0063] In addition, as for forming the hole for discharging the gas at the time of solid state image 
sensor wearing so that a opening may be carried out to penetration opening, it is desirable to form a 
through tube near the light filter embedding section with the gestalt of implementation of the above 
1st etc. 

[0064] Moreover, on the occasion of formation of a multilayer-interconnection substrate, formation 
ot the beer hall to a substrate or an insulator layer forms a hole, and may be made to perform 
sputtering or plating by laser beam machining. 

[0065] Finally, the whole structure surface is galvanized, the plating layer of this surface and the 
grand terminal of a multilayer-interconnection substrate are connected further again and it may be 
made to perform electromagnetic shielding. 

[0066] Important section explanatory drawing of the solid state camera ofthe gestalt of operation of 
the 2nd of gestalt this invention of the 2nd operation is shown in drawin g 5 . With the gestalt of 
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implementation of the above 1st, although the multilayer-interconnection substrate was equipped 
; with the light filter 3, it is characterized by having constituted the ceramic substrate which 

constitutes a multilayer-interconnection substrate from this example from a translucency ceramic, 
having formed the desired film in the surface, having been referred to as multi-refraction material 
20S, and using this as a light filter. And the multilayer-interconnection substrate enclosed in the 
' structure closes the core of wiring structure 2M by the structure which consists of poly phthalamide 
resin by forming multilayer-interconnection structure 2M so that the shape of a ring may be made to 
the periphery field except the field equivalent to penetration opening 1C, using this multi -refraction 
material 20S as an insulating substrate, equipping with these multilayer-interconnection structure 2M 
in molding metal mold, and carrying out injection molding. It is characterized by forming the plate 
which. really comes to form many multilayer-interconnection structure 2M on the occasion of 
molding of the structure 1 for carrying a solid state image sensor 4 on the occasion of manufacture, 
and enabling it to form by really casting many structures with this plate, and carrying out dicing to' 
! each solid state camera behind. 

[0067] It is desirable to form in the core used as a light filter the through tube which leads to 
penetration opening 1C so that the internal gas which furthermore occurs here at the time of solid 
state image sensor mounting can be extracted. About the other sections, it is formed like the gestalt 
of implementation of the above 1st. 

[0068] Although it is formed like the gestalt of implementation of the above 1st even if it faces 
manufacture, as not only a light filter but the structure is really cast by this example and it is finally 
shown in drawing^ in it, they are the dicing lines dl, d2, and d3. - Dicing is carried out according 
to cl, c2, and c3 -, and a solid state camera as shown in drawing 4 is obtained. 
[0069] Moreover, the closure member of translucency, a lens, etc. are deformable suitably, without' 
being limited to a light filter, although the light filter was used as a translucency member with the 
gestalt of the above 1st and the 2nd implementation. 

[0070] Moreover, about the resin which forms the structure, thermosetting resin, such as an epoxy 
resin besides thermoplastics, such as poly phthalamide resin and PPS resin, is also applicable. 
_ [0071] Moreover, application to various optical instruments, such as reading elements, such as CD 
and DVD, a reading element of a copying machine, medical equipment, or an intercom, is possible 
for the solid state camera of this invention as a camera, without being limited to the optical- 
communication field. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, the small circuit board of 
heat deformation is enclosed with the periphery section using the thickness of the optical space 
between the portion by which solid state image sensor wearing is carried out, and the portion by 
which translucency member wearing is carried out, it becomes possible to aim at sharp reduction of 
external components, and a small solid state camera can be offered. Moreover, since the circuit board 
'* is the structure and really cast, heat deformation of the structure at the time of wearing of a solid 
state image sensor is reduced sharply, and a faulty connection can offer the manufacture method of 
the solid state camera reduced sharply.- 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawin gJJ It is the cross section showing the solid state camera in the gestalt of operation of the 1st 
of this invention. 

Wamngll It is the important section expanded sectional view showing the solid state camera of the 
gestalt of operation of the 1st of this invention. 

Okamn&M It is drawing showing the manufacturing process of the solid state camera in the gestalt 
of operation of the 1st of this invention. 

prmg4J It is the cross section showing the solid state camera in the gestalt of operation of the 
Znd of this invention. 

I Drawin g_5] It is explanatory drawing showing the manufacturing process of the solid state camera 
in the gestalt of operation of the 2nd of this in vention. 

IDi^wino6J It is the perspective diagram showing the solid state camera of the conventional 
example. 

j g rawing 3} ? iS thC Cr ° SS SeCti ° n showin S the solid state camera of the con ventional example 
li irawmg ^J It is important section explanatory drawing showing the solid state camera of the 
conventional example. 

ip^^g^It is important section explanatory drawing showing the mounting production process of 
the solid state camera of the conventional example. ' 
[Description of Notations] 

1 Structure 
IX Leg 

IB Drum section 

1C Penetration opening 

2 Multilayer-Interconnection Substrate (Circuit Board) 

3 Light Filter 

4 Solid State Image Sensor 

5 Terminal Pattern 

6 Bump 

7 Closure Resin 

8 Lens 

9 Electric Shielding Case 

10 Adhesive Resin 

20 Ceramic Substrate 

21 Circuit Pattern 

22 Digital -Disposal-Circuit Chip 

23 Beer Hall 

24 Polyimide Resin Film 

25 Thin Film Capacitor 

26 Thin Film Resistor 
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CLAIMS 



[Claim(s)] 

[Claim 1] A solid state camera characterized by providing the following. The structure which 
consists of insulating resin and has penetration opening A solid state image sensor with which said 
structure was equipped so that said penetration opening might be plugged up A translucency member 
with which said structure was equipped so that a predetermined gap might be separated from said 
solid state image sensor and said penetration opening might be plugged up The circuit board you 
were made to close in one so that it may connect with said solid state image sensor and may be made 
to arrange between a portion equipped with said solid state image sensor of said structure, and a 
portion equipped with said translucency member in said structure 

[Claim 2] It is the solid state camera according to claim 1 characterized by for said circuit board 
being a multilayer-interconnection substrate which has a conductor pattern the part was made to 
expose by portion equipped with said solid state image sensor, and carrying out direct continuation 
of said solid state image sensor to said conductor pattern of said circuit board by face down. 
[Claim 3] Said circuit board is a solid state camera given in either of claims 1 or 2 characterized by 
including a digital disposal circuit which processes an output signal of said solid state image sensor. 
(Claim 4] Said digital disposal circuit is a solid state camera according to claim 3 characterized by 
being the chip connected to the 1st surface which is a translucency substrate wearing side of said 
circuit board. • 

[Claim 5] Said circuit board is a solid state camera according to claim 1 to 4 characterized by said 
translucency member being made to fix by portion which it consists of ring-like objects possessing 
penetration opening so that it may have the portion which projects in said penetration opening, and 
by which translucency member wearing is carried out including a part of field equivalent to said 
penetration opening, and is equipped with said translucency member of said circuit board. 
[Claim 6] Said circuit board is a solid state camera according to claim 1 to 5 characterized by 
consisting of multilayer-interconnection substrates, and for a conductor pattern being made to expose 
by said solid state image sensor loading side side, and carrying out direct continuation of said solid 
state image sensor to said conductor pattern. 

[Claim 7] It is the solid state camera according to claim 1 to 6 which said structure has the leg arid a 
tubed drum section prepared on said leg, and is characterized by being made to arrange said 
penetration opening between said drum sections and said legs. 

[Claim 8] Said multilayer-interconnection substrate is a solid state camera according to claim 7 
characterized by connecting with a conductor pattern formed in said a part of leg surface electrically. . 

[Claim.9] Said multilayer-interconnection substrate is a solid state camera according to claim 7 
characterized by consisting of materials with a coefficient of thermal expansion smaller than said 
insulating resin. ' • 

[Claim 10] Said translucency member is a solid state camera according to claim 1 to 9 characterized 
by coming to form a dielectric thin film of multilayer structure in the quartz-gjass surface. 
[Claim 11] Said translucency member is a solid state camera according to claim I to 9 characterized" 
by consisting of thermosetting resin. 

[Claim 12] Said translucency member is a solid state camera according t^elaim 1 to 11 characterized 
by being a light filter. 
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[Claim 13] Said circuit board is a solid state camera according to claim 12 with which a field 
exposed from said multilayer-interconnection section which consists of the multilayer- 
interconnection section formed so that the shape of a ring might be made on the surface of a 
translucency. substrate, and is located in a center section of said translucency substrate is 
characterized by constituting a light filter. 

[Claim 14] A manufacture method of a solid state camera characterized .by providing the following 
A wiring substrate formation production process which prepares for a center section an insulating 
substrate which has penetration opening, forms a wiring layer in it, and forms the circuit board in it 
A production process which connects a digital-disposal-circuit chip on the 1st [ of said circuit board ] 
surface A structure molding production process which closes by insulating resin so that penetration 
opening may be formed in a field which is equivalent to said penetration opening with a wrap in the 
circuit board to which said digital-disposal-circuit chip was connected, and forms the structure A 
solid state image sensor wearing production process of equipping with a solid state image sensor so 
that said penetration opening of said structure may be plugged up on the 2nd surface of said circuit 
board, and a translucency member wearing production process of equipping the 1st surface of said 
circuit board with a translucency member 

[Claim 15] Said structure molding production process is the manufacture method of a solid state 
camera according to claim 14 characterized by being the injection molding production process which 
forms the structure which consists of thermoplastic insulating resin by injection molding. 

- , u , 

[Translation done.] 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
solid state image pickup device of high reliability 
wherein a peripheral connection circuit is unnecessary 
and manufacturing processes are simple, connection 
quality of a solid state image pickup element is 
improved by restraining thermal transformation of a 
structure like a three-dimensional printed board and 
ensuring connection of the solid . state image pickup 
element, the whole device is miniaturized, and 
manufacturing processes are simplified. 

SOLUTION: In this solid state image pickup device, the 
structure 1 is used which integrally seals a circuit 
board 2 which is connected with a solid state image 
pickup element 4 and formed so as to be arranged on a 
part between a part on which the solid state image 
pickup element 4 is to be attached and a part on which a 
translucent member 3 is to be attached. The solid state 
image pickup element 4 is attached to a penetrating 
aperture part 1 C of the structure 1 , and the translucent 
member is attached so as to close the penetrating 
aperture part 1C being isolated by a prescribed distance 
from the solid state image pickup element 4. As a 
result, the number of manufacturing processes is 



reduced, structure of the parts to be attached is 
simplified and miniaturization of the device is 
realized, by integrally molding the circuit board 2 with 
the structure. 
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